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(54) FILLER LAYER FOR SOLAR CELL MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a filler layer for a solar cell 
module, wherein a material constituting the filler layer is not affected by 
conditions for manufacturing a solar cell module or the like r and further, 
with which an extremely useful solar cell module can be manufactured 
that is excellent in strength as well as in other characteristics such as 
weather resistance, heat resistance, water resistance, light resistance, 
wind-pressure resistance, hall resistance and so forth, has extremely 
high durability and can be applied to various uses stably at a low cost 
SOLUTION: This filler layer for a solar cell module is laminated on the 
front surface side and the rear surface side of a solar cell element and 
constituted by a resin film made of a thermally reversible cross-linked 
olefinic polymer composition. 
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m \c ft*T § tc ft b t £41771/ 3 -7Wk£tt * £ & 

Sn57jcttSo^;l/Jt^0. 0 1 — 10OI6B* JfcDJff 

•frtt* #5$5J<& (b) oftRfaSMItt^uy-fyM 
a ft § £ 9HW tc9E«ffla^S!ijm Wfc: * A 
Tf*-T3t»ftBJ!ltt*»* c ttf Tf trft < £ 
L<ft<, ^fe. ^Wttfl 0*5fe^t*fctt, J» 
*t<toTt±, W(«»J&ffft5HSfc, 3B««it*^ 

imm&irmwm&bTmmt%L&r£&m t < ft^€> 

[0 0 3 9] #tC, **«fc43V>r, CB) fiD 

30 K Rf^^lf ft* U 7 Y « 

^#^S^t* ^^M±^ » ft ttffli * 7V* y Bo&B*. 
E©*»*7l/*>ito*B«<0WfcLrH:, — 

-^yxf-ygE, >w**>m, xr7 

yy», *Wy», SJftffKv 

fi/7?m tfp^y ^ h«w©*7i/#>Kt, ami 

S<DIAS, HAS. IIBJB, IlIBJB^JB (ffJAtf 
40 Li, Na, L Mg, C a, Z n, Alf) fcfiD^JB 
»*«ffl-r»CfctfT?#5c St, ±EcD#HA7l/*> 

iB©Ajiia«3&«ffl-r*cfc#T*s 0 ±soj:dft« 

^coiAM. has. iibjs. [iiBJBo^B (mtf 

LK Na, K, Mg, C a, Zn, Alf) 

^ 7i/# y »Rtf / s ft t ^ ^jc^m^ t ft 

50 «fi*Sro»BS»*«ffl«c:ttf-et5o 



(9) 
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[0040] gtc, *^£te^r&, ^yjfi/x 

^**nbT&fii\ ) ^^7hfi^^rfcffi^M 

xfvk 7^;l/^^x^;K 7^ 

[0 0 4 1] StfcSfc, *KWfcfei^T, EJSSIKiSJ© 
*toMfcbTW\ MJ*?7l/75>, byx^;l/7^V 
^<0H»7 ^ > -^f- b ^ ^ 5=-;l/7 >^ *)Arh 20 
77Mn^WFs xb5^^I/7>^-^i^^-!t 
7WP*X7x-h, -r hf^W^-^A^n 
^ b\ T*h7X^;l/7y : e^^^7'P^K^OEg^7> 
tx^2JHS£HEfflT5C£ffT?#£ 0 fil±K:««bfc 

ur 2 «»fei±w»fc«fffl brt* b£**v\> 

[0 0 4 2] ^^tcfev^r, ±B©EjSflE3i#J 
■Sttfc b< (±x^uy3R^7C«a^* 1 0 OMfiSflfctt 

uo. ooi aaaBeui 2 oM«wT©(Bft £ 0 

jff$b<fiiO. 0 1M«J£U:1 5SM93©§EgT£S 

ct**a*bv\ UEfcfev^T* 0. ooiii^D 

©(B) ©J»^ffl««t*l^7^>*»'&f*^1*t:J: 
&§&fttfft5C£fr£Sff£b<&<, ^fcs ±IE£& 

©(B) 0»^i!H^*U7^>KMAtHBdt**ffl 
[0 0 4 3] 4fe, *5SW*cte^Tttx #SSfi£> (B) 

*ara© (b) o^j^iBtt^i/^^^a-a^fia so 
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St* ffl ^ TSBfif £ C £ T # § o ±iE©Stt«/#££ 

[0044] ±&<D&5KLrnbinrc#$m<D (b) 

OB^M^1S J 6^U7^>*S^M»^, «[i a, 
1 8 0 °C&±m% b < Ji 2 0 0 tJX±0»S8iSftT?ff a 

ja^-rscfctc^or, ^©7^w*&^b->-b£S! 

5*or^x«j8t*btiWi:1-«fe©Tffeft^fe© 

[0 0 4 5] (C) ©J»^ffi^tt#b7^^«'&tt 

±e<d ceo ^w^aiisft^b7^>^M^^Kti 

tt, (a) 

xX^/VfcfcioTSttatLfcStt*^^ 
T^T, l^^/cOOA;^y^ 7 J<^g^¥^ 
£mtflMM±X\ SES14*b7.>r:y^B£{W 

feAff, (b) li^?afct)07jcKS©TJ9ttfili#l 
ffl^±©7jc»S'&WM-&f*3!>^S:t)v (a) J«^0*;V 
*^Wl7k*»»lC»1-5 (b) &ft<07mM$L<Dt£tf 

0. l-sT^^d^^m^-rs^^isftmm 

[0 0 4 6] &t£, ±E© (C) ©^pJjM^te^-1^7 

ssi^s*^ (a) &#<D*m\*>\'&ym&kmt 

*U7^>fcx^uytt^tta*;l/*>K^c*fc©- 

5077 Mfc «-^1^7Y>i:x9 L U>^^fti^;v 

;l/*^Wtek*(CJ:Sy77b», a-tb7r^l 
^ft^xf b >tt=P«K* >^7j<!ft ^ x^ b >ft 
^faffi*;l/#>*x^r;I/tk:J:5y77b<*, ^Ofi 
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[0 0 4 7] ±E©=7StM#»h:l3**« a»tU7-f 

1 , k 1, 3-^^;b 
^>7 L >- l , 4-^^;l/^>x>- k -'vHry- 

2, 3-^V^;l/vW>^7Ktf, 7p€?W 

7l/#y®M7ktk l-^n^y-rV-l, 2-^*771/ 
>tO^M7m 1. 2, 3, 6-Th5^KtJ7#7l« 
^7j<^, 3, 4, 5, 6~^h5bHP7^;V^7j< 
9£k exo-3, 2, 3, 6~fh 

Fn7£7t/®^7k^ 5™//k^7l/*>-2, 3- 

v^^ymwm, wit- 5 -y7i/>t^>- 2, 

3-^;l/^>^?J<^ end o-t£v^P [2. 

2, 2] h-5-x>-2, 3-v ! ^;P^>MM7X 
4k tfi^a [2. 2. 2] ^^h-7-x>-2, 

3, 5, 6-fh7^W>li7M ^Offlll^ffl 

^;l/^>i?xX7"7l/^Ur«, J^filiU-2 OgfiW 
/^;1/S^xxx7l/^W^L<. $J£t±\ (^^) 
V?im^W 0<£) 7^ 1 J7t/^x^;K (^^) r 
?V>m7n\*>w. 7£U;l#7^;k 

;k (;*£) 7^U/i^2-x7^^>7k 

[0 0 4 8] SS, *f£Wc&^T. ±IB(OH7crtM^ft 
tUtt, lufi^a-^-U7^>^t5IEOX^U>W 

T^y/VBk ^Wy^(Ox^L/Vffi^fgffi?b;^> 
Kft^ft, B?Slfx;l/^£Dx^U>ffi^i^jxXxM[: 
7*U;l/7SK, N-^^7l/ W« 7 

b>\ r^ynxhU;K ^©ftox^kytt 

*-pTfc«t^t>(OT**t), Ills cti&<D£*&f* 

[0 0 4 9] Sfc, *SSWt*V^T, _t!E©^7hft 
£35tf5 a 1/7 -f > £x^ Uytt5F»ftJ*;V*E V» 

isym^mmfr$ym^xTfrt<D-K&n&fat u 
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7^ bra, ffii^tf , fiffis • • if 

x^b:y£„ 7*ntfl/x 7fV-u 3 
-^f-/^f>- 1 s ^\yy-y-\, 
>-k 4-^5 L ;l/^>x>- l, *vhz>-u ^ 

ft, x^b>£ v ifflttfx/i/^otrx^xx^k 
r*y;i/^ti€-ft6©x^;v#offi#M<tfc© 

J£H£*W<dx^ 1/ y^ifi^ 7n tf k > 

tt 7v¥l<y£, x^l/X 7r>- 1 , 3-^^71/ 

y-r>- k 1, 3-^M>f>-l, 

bV^t, ^y^l/X k k 3- 

20 ^xx k 9"'r*^xy^cD^x>^1ft^<3Dfl&# 

-k 4-^^;l/^yf->'- k l^toa- 

^i/7^f yvmmftfo^pm^fomttimirz uttf 

[ooso] *ft, ±Eic^r, y^7h^n§x^ 

[0 0 5 1] (a) filt»©MaEtt*l/ 

Wfc, W« 7^'J;^77^7VxXx;l/OH7r»S 

.97h#**«ffl1-«cttf*te»Sb<, Hfc, «fc 

^a^^xtix^toHTc^M^ft^ffiffl-rs c t 

40 [0 0 5 2] *mil£l$^Ts (a) Jt^t bTOtuS 

W»ffl©*ff«tf, 0. l«*%J6Lh. 0. 5 

■»%c(±T?*S0*w$b<, jy%m& 

^n^, ^WU7^>^M^#i^^r-Dci^;l/^ 
oas*s *J*tt*se 5 C 1 1 & 3 0 b < a © 

50 »5 C *HWteJ5t>T. (a) jS^tbTOiatB 
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*tt*V7Y m&Fimft frtfywmtk 

OittfO. 5~2 0t«L^«a'E ; feD, 0. 5- 
[0 0 5 3] *5MHt*^r, ±ffi©*«B3© 

( c ) (owzmmMm u 7 ^ > ^s^^t^^ 
■r« (b) rt#0#«t»ra^fci,Ttt. 

7f^ ] Jxfl.X x^-UV-ft»t!x;l/i±fi^»lil<fc 
^ CtL6tts KTSfl^l^S 00-1 0 00 OTfft 

±EO*SMB© (C) ©ftWiffiBWS^^-fyK*^ 
fl«dtW^llfctt^i3F>E^&, WIMfcStf 3 0%tt 

-y y# V # y V>x— r/Wy 

x>^ y v-ft tf *07jciiisira«*%ffiffl , r 5 d fctfff 

[0 0 5 4] *Sfflfc:ev^r, _hf2<0 (b) 

3„ flu Cb) ^o?j<^a#*s^«: 

[0 0 5 5] **«fc:tev^T, *SSH© COO 
(a) ^©HuaBStt*1^7-r^S-&ftt (b) 
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»oA/i/*>BBi7j<ftis»tc*f^5 (b) gbftomm 

BtoJt^o. i~5T^iii:Mi^D, o, i- 

mmst ^xnwm&Qms* ctt% 

10 [0 0 5 6] ±fB<D#«IE<D (C) «»RriS!SBfflS^^ 
7^;y3Rfi£ttt^«ti, 8$f^n*MiE<5D (a) |S» 
(b) j£#fre>£3*\ #^B©»J!l*fi&frft^« 

SuiH (a) , (b) aiwwi-oai^sswLrv^ 

$&u msM, mm, mmk nmimitmrr&t 

[0057] ±ib©*5bsb<7> (c) (mwsssmtu 
20 yj>^m&fo&&m±, Mtao (a) a&t (b) j* 

^vs/x/l^^-, 'j^^b^- vM7b> 

«*ffllr\ (a) rit^Xtt (b) ^i>fc^©fiS©ffiicfig 
»*Jfa«XPJ:>)«»U (b) «»t-*0«©ffiK 
dc»Xti Cb) J*»*fftfiai**^B«»LT«l!iii» 

30 [0 0 5 8] *SHHfc*^TT. ±E7?KML]fe* 

Sffio ca) , cb) , (O ©nftRfiaggfiit 

tf, ±EO*Sffl8© (A) , (B) , Sfttt, (C) (0 

uu**, ^as«jg> *ffla», Hiefloe, mmm 

(A) , CB) , Sfttt, (C) ©»Rfii8B«tt*l/7 
40 >SM-&*fflJKfti^ J: S7 -f L5^- h 

icfciivrtt, i^<r>ifmm ca) , cb) , 
c c ) to^pr^wa^ 1^7 4 ymm&immstc «t § 

fB^7^;l/^4^te/-h, «J:tfx ■HfiMS'-b* 
50 MLTMffft§7^^-^a >Sf ©IftiOffi 
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[0 0 5 9] 2d£W<3\ ^W^t^X^ ±££>*3§ 

to cak cbk £ftti, (o ©sftprsasffitt^ 
^to^o«-aj^^icctt), ±E©#sgfjB© 

(A) „ (B) , Sfttt, (C) 

(A) , (b) , Sfctt, (C) ©|»Rl3!a»Ktt*l/7 

TO CA) , CBK $fcti, (C) cojRpJffiaiWS* 

sobs \mc& i) -m\:LTmMJ±mir% 55*-v3> 

a -A^Setr & c i: T?S 3, 

[0 0 6 0] *^(C*5l^ ±E©*IS!J1© CAK 
CBK Sfcii, CO ^rT^H^U7^V^S 

<OBW*10 0/im-lmmfc SfSU<fis 3 0 0 /a 

o*fgBjco ca) , (b) , (o <o$m®m 
Wife* U7 * yftm&tmismfc cfc « »uiifi^ & & s je 



©T?fcSo £fc* ±EO*»WO (A) , CB) , Sft 
ti, CO nfiffifiWtt* !✓ 7 ^ y*B^*B«*fc: 

h\ ^o*a«!Witti*tifto, saw*, »npr«* 
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-r s 0 mk. ±iao*siggo ca) , 

(B) s Sfcfcfc, (C) 0|»^3SBR«(e*V7-f >K» 
tu fro, ffiiitt, HJftflL B^tt, »7J<fe BJ!J± 

[0 0 6 1] #tc, #S8Hfc::&i,vj\ J:!B«*f§TO 

io ca) , (b) , sfta:, (o (omwMmm^uy 
* yfmfetmm t * « sjbjb^ & a s %ffiHJ«H£ 

i^TSfflHTSfc, ST, ±E©*«M§© CA) . 

cb) s %rc&, co (DmMaE«ft^v7^y^s 

20 [0 0 6 2] *f6^tC^l^T, ±l2®*SIWO CA) , 
CB) . Sftft CO OMMMl/7-<^l 

ST* 5 EC h l . »HriSJSB»tt^U7^ 

>»M-&*ffiflE»k: £ g WKRA> 6 ft * JfiSSIH 2 , « 

7-< >KKdft^M^^sttBH^&ft«%nnji 
4, «ffi«B3/-hjf5*jB*teaniu ^ 
x\ cti^M^ms\LxtmsM^^^-^By 

ftt Lfe«jjS*&ftS El £:*S*Sjfii:-r^fc©Ta5 
[0 0 6 3] ±EfcfeV^T, *SSMfc^^5*|»tKa^ 

40 p^-}V*M&?%mmi%my-htbx&, *b«© 

mt, Mrm, B3ttt> MM£Eft, Bl^mtt, BUffiE 

tt^lSv^C ii§©1# S^-T^ C£tfM£ U^©T*S 
50 [0 0 6 4] *««£te^^r, ±fB^J: d fcSffiffiSS' 
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>K1M& r^up^hu;v-x^]/>±ts^ (as 

»B) . 7#ynxhy;Wl/-7:£^x>-x^u># 

XttB, *y w*) T9VMmm> 

*yry-;V75fU-HKHBB, 
->*BfB, *yx;l/*>K«JB. #>J7i^V>^ 

7y ram ^'Jx-t^xm>« *y*u 

Aft^LS/-h©*t?fe, 7y|IHMBB* BCKtf 
y*^7-YVK«BB, #y*-#*-h*BfB, # ! J 

mtm. «tt*y*u7-f >3R«ii, *y*-**-F 
xn *y c*£0 7* y ;i/*Bf», sfetf. #yx 

ft*fl«9tt. fta«Wtt«teflih, *#wtcfct^ bis 

B^tt, BTkfiu »3ttt. iKIfix BffiSWk it 

ft*«wtt*A^6eMT*, fro, iDx^tc^n, ^ 

[0 0 6 5] *S5Wlc*t>Ttt* ±EO*54#ao«f 

t°'Jf h77MPXfby (PTFE) , fh77/b 
tPxf^t ^ 7WD7 tr - ;l/x - x ;I/ t 

(D^m^m^r^^jiyjitur^u^mm <pf 

A) „ xh^7;P^-nx^u>'i:^\4 1 '9-7/t'^-ci7 1 titf 
L/>3#U7- (FEP) v fh77Mnx9 1 l/yi: 
M p 7 £~/l/x— f ;i> ^W7;Wd 
'T'ntfl/^n^UT- (EPE) , f h77Mnxf 

u>^x9 L U>^fcti7 , n^vyt©n3Ky k T- (et 

FE) . #y»nnHJ7/V*nx^uy«]|t (PCT 
FE) , x^l/yt^aoh^^Dx^^^con 
#yv~ (ECTFEK 7^fkt?r.Uf r >^IM (P 
VDF) , Sfett, 7^ftex;]>^J3B (PVF) 

tS77««l|i/- FSfHf 5C £jWSU^«D 
*»WK:ia^Ttt, ±E<Z>7yiBR#B 
^-hO*Tt s #tc, #y7WfcHx;t*«B (PV 
F) , £fctt s r ^7;l/*nx^U>fcx*l/;yi;;fc 
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ttyP^UytcDnaSy^- (ETFE) H*§7-y 

■<0*fB©7-f;l/ixft^LS/-h©39:A*Tffe, ±iS©7 
^OSPIfls ^*n-\4 i *^x>feJ:tf*o||»fc y 

10 >^I^m§#UY™ **^tt* »>*X7 

XfbX <fV7\s>* ^cof^O^W 

*mmas^rte, ±E©ara3&3BK#y*u7^ 

v*»B^- ®£> ^n^y^x^fc 
*tf*<?>iaM*, ^^p^^^xy^cfctf^S* 

20 «yx ^yv-^u^ij-r-^&^s are&a 
■ ^&^w^oi?feSo flfftr, -*«BBtefev^T, ±e 

©*5&7y**ifB^-ha5SWi*tt*y*l/7-f 
y*«fii/-h*«ffl'rsci:te: ( i:D, K7^XK«B 
h tmft# V*U74 y«fKB3/- h tf frt- 5 

Mft^tcti:, Mf^S. M^fe Bzkfe jt^ft, iffSSS 
tt. BBIfttt. BKAtt, f-oflS^OHWtt^PJffltT 

^ Auxtt^tcisn, *o/\>FyyyL»v^©ipj 

[0 0 6 7] #igfHfctS^T, ±E©ftSO»B^7>f 

;i/Aft^Ls/-hfctrtt, «w. a, ±E«o&ao»B 

flfi*<D»«ftffi*ffl^r, ±E©#a©«B*»»T?K 

<0«B*fl6fflU HBftTSttKB-frLTIBIIftrs* 
ffi^flCcfctK *ao«B07-f;VA4^b^-h*IBt 

^J^L.^Liz-hiOmmtLXItt, 6-3 0 0 p 
fe, J;!)ffSb<tts 9-1 5 0 nmffitfl*Hf\ ^ 
50 fc, *5fflBfcfet^T, *a©»B©7-f;Ui*55:li^LS/- 
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[0068] ^tB^a^ntiioi^^L^n 
oanxuu mam, mm* mm®x, Tras&Hk 
sag, ^©flfis^acfi, satrsBBi*, a^o 

m, mmu «m»ilsi mmu mmu shsm, iss 

[0 0 6 9] MLT, ★SBBfcfci^Tfck _tlB<Dj8iqSJ 

mo 1 se^l 2Mu±^Mti3i^j&pxLr^5#a^ 

^>V>y 7^-/1/^ *M>*U-Hfc 7£y/v 

^Iftf^V GBfffi, 0. 0 1-0. 0 6 /Am) 
V^±e*3S?»ffcS» (0. 0 1-0. 0 4fim)3£<D 

^K«Biv #yxxr;WMI, #y:7neu>1iH& # 

■sTRftitf, ISO. l-10H%fi»^U\ 

[0070] *k: % *«w*ctev>r, MM<o±^S?t^ 



*s/ya>* 
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^iss^ y 3 >ffl*»«fB*?«oiisa3/ y 3 

Hit (Ga As) ^^V^AP (InP) - 

v ftft^ft^WbtBm?*?, ^F^^A^;i/;i/ (c 

dTe) ^•H'V^Z^l/^F (Cu I nS e 2 ) 
¥<0 1 1 - VI Sf t'&*4 £ »**IW?*Tv * 

10 ffl-rscfctfT?#5 0 »«*i6Stt^yn>* 

WB*F fc 7 7 Xf y a 

^wSSfiO-btc, pnS-&«5fi§©iie®^ynx p- 
I"n«ffl(liBW©7'*/V77X^y3^ ft-&*8¥» 

20 [00 7 1] ^/c, *3SHlc:fclvt\ B5as<D*PB»»^ 

SKif«fr>- hic^V^Tit^rs 

tc, fS^n, jiHjett, B7ktt^©BRtt*wL, warn 

^ L-ftft«0»B©7 ^ ^ A ^ L b * mt K tt 

#y^nt:u>3K*B, «tt*y*u7-Y 

- h U ^xy™xf (ABSi 

id , tfvmtkv-frjfmm, yvmmm, #y 
40 r^y;i/*«B, *y*-#*-HK«B, #yx 

,t'ijxxf;«W *ao^ny¥o^yr^FS 

ttfi. # y << 5 KXttB, * 'J T ^ hV ^ KXttftt, * 
y7y-;l/7*L/-h«m *y 
XJl/*>3R*B, #y7xxl/>x;l/7-rK3B»B, ^ 
yx~T-;I/X;I/*y|R*tB, *y9l/>^jR«B. 
*-;i/*«B. -fe;i/n-x*»B, 
BI©7-f;l/A&v^L^-h«fl6ffl1-5e:tA^T?*So 
[0 0 7 2] *SSW£telf^Ti±, ±|EfiD«B(D7^^ 

50 ai,>Lv-b©ffi"efe, 7y**«B. w«*y 
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£ 0 rfnbT, £?PJ?k:*5l^ ±|H^£5&7 7fg*j# 

m, mvttfvtisyjymm, #y*-#*-hjiwf 

ant. b*bu am »i»sft> »?5Sfttt, saga 
tts ^co^^s^tt^snr, io 

f y >y uii^*«fflij«*irr* tow*. 

[0 0 7 3] *SaStc43V>Tti, JJB©±34*jl©« 
B07*/l/A4^b^-b<O4frT?fc, 

#v7yfc\*-frfflgm (pvf) . sfcti, r 

(ETFE) fr64*7?*SHMBS/--K 20 
tf*©«!W«©3B«^x>«)* y ^-4^ ba#y v 

- ^ 6 45«r# y * b7 ^ h %®m~r 3 

±E£> <fc 5 ft 7 y gt^WB 5/ - h £ * ^tt»R4? y # U 
14. Mfomctt, BS&ft, »«tt. it 30 

e^e>@<, fro, jfipxtt^Mn, ^xrs^nyv 

[0 0 7 4] ♦SMHfcfc^T, ±E©&»D»B<Z>7*T 

SifcbT, ftao»il07^;l/Aftv^l/^-h^Mig 
l»4^b*fttt±*ttfflU ^OfflWbKKLT, tt 

WKSM, *flste±ak &£Wi, aft»«oi«4i^ 

1 2 «K±ftjwiia*jtox LT4a*ao»mo7 * ;v 
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m^tmm^ 7i/-;vi 7^>^ mm, mm 

[0075] ±Eo»fcWttbTtt, 

my^vmm, t"';xxf;«, #yrnKu>ii 

*i, 4?y7^ynxhy;l«ffi. jQK»8i, 
fcjb^t« 0 *ft, ±Eo«B07-r;i/A4o^L5/-h 

D»SL<tt^ 2 5~15 0/imWI^U\ ^fcs 

;1/A4^U^-He, HAtf, 7;i/^x^ AtS^o&Ji 

*«W»ty^-;VO*B«)«*tt, «Ett*«r#itb 
±EO**07-f7l/i*4^bS/-bft, SteR, 

[0 0 7 6] 4fe, ^^tc^v^T, M5Eo*SSraJt:^ 
^S*H«»^a-;l/*Hifi-rsiKbri4, *03S 

**aE*yxfi/^ ****yx^u>, n 

ttft*B**yx^L/V, -Ry^ntfUX x^U>-^ 

-f*/v-«B, x^L/y™7*y;«xf-;v*M-fr 
ft; x^-vv-r^y/l/BSfett^^^y/Ufc^M-fr 

#; ^fM>f>#yv- ^yT'rvssB, #y 
a{tex;i/»«Bv *ywitfx^3RniB, *y*fte 

x'Jr>« ^t^x:;V-jg|te-iJxy±tm^ 
ft; #'J 7*y;V3H»B, #VT#Vfl>~hV 

^UV^m^ft: (ASX8TB) . 7^Un- HU^-y 
**;x>-Wl/>Jti** (ABS3RMB) , *'Jx 
XrMfi, 3Ky7^F3R«Bv *yA-**-h» 
MB, *yex;V7;Vn-;V^»B, xf-uy-Sf»lf 

B, *yT42*»Jl/K»B. #y»V5fV3R«tB, x h 
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a>J*& 3— r-f>iT«W©V^"fft©tt«Olit*fea: 
[0 0 7 7] *^Stc43V^T, »»©*S81l!fcfr 

^5lESj£lcov^T*©-«S«lJ*rfttf, ^ 
Sn<D#&, «l*tf, ATOMS'- k (A) , 

cb) . sfctt, (c) ^pr^#a^-V7^y^s 

^fcLrojkHWa*?, *5IWCD (AK (B) , * 
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£ 5 AMSffl* a - ;l/*B*r S C t tf Tf t « o 

#) r*y/i*»B* Mmm^mmm, #yx* 

u>a&*i^i#yynifi/y*i©*y*u7-f >s»BB so 



(16) $#PJ2 001-320073 
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S*Wi*^#M^£^LKtt«B* -fe/I/P-XJRB 
UTtt, 0!Ih.I£> JgfflfB, *ttSL 

[0 0 7 9] *Sfflat^35p5*B«»^&s;a-;W*, 7c 

3B«cttfT?*, dft^J:t?, SSa^ftft, fro, it 
US, liifjftlfc H*tt, B3tfe BJHEtt, l&BStt, 

fflfcbTffl^Bft5tt*OBa(B«.Btfflo*B«ffl 

20 fflv^&ft5fc<o^*«o rw^x^jim* 

[0 0 8 0] 

[HM^J] tt"F*;:*ai«(i:ov^T*j|«*«^rHfc:* 

( i) , c a ) (Dimmim-BL* *t y%m^m& 

Stt^U^l/7-Y >ti, MFR (j I S-K72 10O 

ai*ttl4) 7 0g/io», »f7jcvL/-f>Bfe:** 

-r*»tt^o. 5ii%T**?fc B ait* i/7 

Stc. ^(D3[365fifi^J I S-K 6 7 6 0tc^OiJ^b 
fc^Ll^s 3 10kg/cni2 0«Mfii«*^Lteo * 

y*V7-f>9 5Sfl%, h 'J^f-n-;l/7 P n/^o. 2 
% (7j<^M/ / ^7j<t/8=a 4 0). 

©#M^^Lr, MFR(JIS-K7210CDSl 
*fr4) 3. 0 g/1 0^j\ ^gO. 9 4 g/cra3 
x^^>-^^r^y;VS±fcM^*Off»*3ffiKf (><^^ 



7^-^F^7V>FL£^ 3Omm0O2|fiffffi 
*ft©MFR CJ IS-K72lOOSl*ftl4) t± 
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5 0tT£fx flBBI4Wli:BMft<SmilE7*tfco f#£ft 

vmmmLTc^ mmmttmfeLtctcz 4 1 o k g 

h ;l/x yffi&T 6 BHHJV «y » X ^ t 

6 2 5mmiHiftB1& 2 0 0 mmllOTW^ttt 
S7wvl/A/©»*ttfflU mHUE2 5 5^ 3 lift D 

3 mm©^7XS % Jp£ 4 0 0 ft m©±ffi"eS!3ibfe7 

vyttis-hy-oisu. mz4 o o /im<o±ET?S!56L 

[0 0 8 1] t»J2 

c i ) . c b ) <ofmmm&* u? h yim^wm. 

2. 0MM%, MFRCJIS K 72l0gl« 
fMfcflH) =10g/10*» lOOlMtWL 



sfrli. 



HLfctt, 3 0mm*O»*|ft2*|fffl«fflt^ 2 
3 0°C^M^MDt^ o JBRUT»6nfe«B*»ttl 
(50mm^ 7^'J^L/D = 20) *fflV\ tt 
2 3 O'CTJffttJtiBBLT, 1^4 0 0 fim07^ 

±ET*l!3atft7-r;Pi k *?E«#Wi:UT«fflL, 
1 0 0 ftmfttfVif^Zti^yitiSx.yfflffii/- K I? 
5 4 0 0 fi m£>_bET?SSIL;fc7 Y^A, *PMBfi*? 
*M5iJtciBBLfcJS^3 8 /im©2$6M#^yx^ 1 V>' 
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fU7^1>- h7-f;W*. JS£4 0 0/im<5r>±i3T?8i3§ 
Lfc7-f/W*. &£*>% ffS5 0/£m©2»ffiff#yx 
^U>'7-b7£U~h7>f/t/2v&, *<0*M»*?ffi 

[oo8 2] mmm3 

( i ) . ( b ) o^assBiRit* i^7 -f y&S£ftffij£ 

£1% x^l/>^»#ftT*5x^i/y-ft7k^u-f 



io y 



fcfe5K-r§*ffl= i smm%, mfr [j i s k i 

2 10 ilOitt4iC«) =12g/10^] 10 

& § ;ir&y>r^h ?m^mimr 

3Omm0©SSloJ2llWai«3&ffl^T, Z 3 0Xir*ffi 
20 itflglt) Lfe* »KLriiStlfe«/ll*ffttia (5 0m 
m*. X^U^L/D = 20) MV\ *fMrOJg2 3 
Q°CT?Wfo$MLT, I^4 00 /imt07Y;^K 
Lfeo ±ET*«ttLfe7-r^*JESeHMfcbr«fflL 

±E7?B3tbft7^;l/A*JE«*])ii:LT:ffl!fflU 

5 0 /tm(?)Tf77^Dxfl/>'i:xfl/y^(On^ 



»JV- (ETFE) *^&S7y*K*HB^-h, 
4 0 0 /im©±ET?fifflU^7^^ >fcP»KS6*^J& 
30 *WfcEBLftffS3 8fim02(|IBi#*yx^U>r 
1/7*1'- h7-r;W^ I5£ 4 0 0 ^mCDiETfUStL 
fc7*f/W*. fccfctf. |$100/imOS>J^D^ 

r^y^jRafBottmpwfcfi-UTSWbT, * 

[0 0 8 3] HSfiffl|4 

en . (b) (omm&m&xi'yjy&m&imm 
40 >i-^w^^ui/-h ^Tt^s-a-* ( jfek v u^r 

-hta5R-r^»ffl=8Ba%v MFR [J I S K7 
2 10 SlcD^fl=4tcS£5) =6g/l 0^] 100 
■MWcJtLT, **r;l/n-;Wt«*^**hy>t^ 

m^^y-yx^^^r-xY^-fruyvLtz^ 3 

Omm0^75 r fRl2fiffffl<i^:ffl^T, 2 3 0 C CT^^ 

50 mmvLrc* mULrm^nrcmmmmm (50mm 



(18) 
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/to 

3mm0^7^fc J¥£4 0 0 p m©_tlST?8B§bfc7 

>r;i^ *»Wfi*?€ttJ«fe:E«Lfc*S 3 8 /xm<D 

0 0pm©±£T?IBfib:fc7-</W^ »«fctJF, JP£ 3 8 
/tm©#U7yftlf^;l«««5/-h (PVF)/IJ 
3 0 fim©7;l/^z^Ai/f$3 8 //m£>#U7yffc 

tf-;v^jjis/- h (pvf) ^sasawtf^ ^ 

**WIW?BS*±fc:ift»T. 7* y 

/l/£iaibft 0 
[0 0 8 4] HSS0J5 

en. co ©gRB^jstt*- b7 y ^M'&tw&s 

Ml K £ SttHlltfr 6 ft S 3t SSDIOHS 

Ca) A^OIIH 

xfuy-vw v 1»* tJ - 7 * y ;t/»x 
tt*»#ffi*t*2. 5Sfi%, r^y;l/^x^;l/*ffl[ 

3^nTh^77^-tc<tt)fflSb fcSTEfr?* 1 
9 8 00, «([¥«»^fc^W>W!ft^*fet^#« 

©*«te:»^r*i6fcSEtt4-.l/7Y 1 
3 oj ) 

(b) dtshomi 

*«aaa#y7 h #^x^©*aHBp* c*»gs*rs 

2, 011%. 1 0 0 0, 

1 fl^Mfft D 07k«»0¥*SllSd» 1 ■ 6ft ISSffcB 
0 B#«3tflcS£*tSL r- y y- p b 

g 1 - 1 0 0 oj ) ±mr*mmLrc (a) 

(b) S»ft^tl*ti Ca) Ufa 8 4. 0SH»aff 

m (B*mmm^m, mm&, ttex-3 

0J ) t£T\ (a) /K#«^y >*MS£2 0 0 

°C, X£'jn.-H]igi5£2 0 0 r p mfclTMStilSSU S 

iiiw^ (b) m%ffl<\sTffim*mKm?z 

h^T\ ±E^#5ftfclBS1ft*«fflU ±I2^*SSM1 
±1ET*S£§ L ft 7 - Y ;l/ A* JEWffW 1 1 Tttffl L o 
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^Ifl 2 0 0 1 - 3 2 0 0 7 3 
34 

3mni0^^fi, JP£4 0 0/im©_fcE"CBi§bfc7 

Y/W^ 7 r ^;P77X^Un>'^Gft^^:llM}t^^ 

M?Uk:EBbftJ9£3 8 pm^ttffiff^Jxf-bV-r 
P7£b- h7-fJW^ J?£4 0 0fim©_tE'T?S!i§b 
ft7-f;W^ 5 0 ^ m(D 2 W^fWJ x^ 

V>xb7£b-h7Y;Wv£, ^©^HSffiS^ffi^: 
±fclRrt«\ r^y/l/KWJBoaWM^LTWBL 

[0085] mmme 

( 1 ) . CO ©JKlBBBSBBtt* b7Y 

Ca) «#©■■[ 



ft7ktt#{ft^S 2 . 4Sfi%. 7£'J;l«x?-/1/JtMft 

/v^yffixxx^asoita. k y>^u-^3 

>^n-7b^7^-tcfcDfflISbft3S 3 P*9^fii 9 
3 0 0, »¥S»?«a:^Wy»«7fc^ffi#wao 

20 «Kat^^T*»ft«tt*U7^>««'ft*l»?a 

m&z. r^v>LX4 1 1 

0J ) 

(b) mfttovm 

7jc»a**s* y ^ s>x y©7jc«jSM» ctkks^mi 

2. 0MS%, Bff^SH^Sl 0 0 0, 
7Kfe»#*S(0*ISttc fcji, > r** ft *«8*fr»&fl: 
l^Sfc 9 ©*!»©¥«»&» l. 6i, Jggffcft 

0 % . B+KWfcS&m tyV-PB 
30 G I - 1 0 0 0J ) ±ET*»Slbft Ca) jSfrfttf 

(b) rt»**n*n Ca) «»8 5. osa»&tf 

(b)^15. 0«»«©3HaWJ-&t*fflv\ 

m taxmiifflss&WKi. %m%, tt e x- 3 

0j ) iCTs jfe-f, (a) ^>U>^fi2 0 0 
X, WJ^I(@S2 0 0 r pmfcriSHSUfiU S 
(MH*t»fr6 Cb) «»*^bTH**im»l«'rS 
^b7^>^M^ftfcSc«Mffibft 0 & 
±ET?#6hft»Sft*flBfflU ±fHc9*»Jl 
^[RlfficbT, W*4 0 0|tm©7-f;^*iBtbft o 

40 ±ET?H3tbft7-f;VA*3EiKiWfcbrffifflbfc, 
±ET?«Sibft7^;v^KWH»fcbrffifflU iP^ 

Uv- CETFE) 7 y 

400fim©±E"?fl!fi6bft7-f;^ 
16MfcEBbftff*3 8 fim©2*BS#*yx^l/yr 
b7^b-b7^/VA, WS4 0 0fim©±ETHitb 

50 7*y;U*»aB©»»ffl«*^bTll»bT, * 
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[0086] mam 7 

( i ) . ( c ) w&smm vy^ y% t mstm& 

m\zk%> MBKfr B ft 3 ©S!36 

(a) jt&omi 

1 . 5 SS % , 7 * U ;V»x3VMMa 

/V*>ffixxr;l«»©J:b2. 7, y;V^-^x— >a 
y * a t h ^ y y - tc J: b H£ b ftftTOShfM 2 o 

0 0 0. g£¥^?S t T W >I£M7Kti Wt^fficO 
0J ) 

(b) riJ^fiDlllS 

2. ofiM%, aT^^ai ooo, sw^ittmt 

1 s ft o ®7kB6So¥^«^s i . e a, ism t* 

G i - l o o oj ) 

±Rt?H»Lft (a) jjtftRif (b) js^s-n^n 

(a) ^8 5. OSfiSfl&tf Cb) $#1 5. OSfi 



(19) ^1200 1-3 200 73 

36 

*;l/#v»x^f;l/3HROJt l 1. 8, »;^5x- 
a > £ p t h 9 s ? y 4 - fc cfc D Sffi L ft RT^^fi 

1 5 3 0 0, R¥i«iH«t^W>«^**ffi*S 

?3ftD©A;i/*y||^»*o¥*Stt^ft3. lflv 
ftSft^iattffl r^^^Hxs i 4 oj ) 

2. 0M%, 1 0 0 0, R¥£4fr¥«fc 
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& TTEX-3 0J ) ftf\ Ca) A 

#£^U>^-^2 0 0°C, X£y 3.-0^2 0 0 
rpmfc:TjaWW»U (b) «#MB 

^ft^w^HSbft,, *v>t% ±E-e»6nft»a* 

WU J:EO»J 1 fcHfltebt. ^4 0 0 ^ 
m07^/1/A#S!£Lfc o ±ET?»»Lft7-f;W*Kl5 
WWfcLTffifflLrfto 

mm 7. *nwitt*^i-;i/oiBt 

1 0 0 ^mO^U^^P^^i/xvWJiV-h, iP 
$4 0 0 pm©±ETl!(»U&7Y jfottaffi*^ 
*itMKEKUft»S 3 8 |im©2iS#*iJxfl/> 
TU7^U-h7Y;l/As »*4 00/imO±Et»Ha 40 
Lft7-Y/VAs feJ: If, 5 0/im©2(ftffiff*Ux 

^u>7-u7#u-h7*/Wx«\ ^(Dxmmm^m 

[0 0 8 7] *M8 

CD . ( C) (OjftpfiBjBflltt* b7^f >5R*&ftiaS 

( a ) J8&CDIH 

xfl/>-7W >^M?J< M -7#y f-fl/HTtW 



1 43* Sft 0 ©7jc»go¥E*8©S 1 . 6 «k ISAftK 

o%, a*»»«afim wfi*. r-^v-PB 

G I — 1 0 0 0 J ) 

±Ei?iiKLfc (a) «#fttf (b) fiK^^n^en 

(a)«»8 5. 0M»Rtf (b) 5. OSS 

■k TTEX-3 0J ) tcT, Jfef, (a) fig 

rpm\zxmmmuu mmmm^frz Cb) 

&»ffidc»*HiaLft„ ±ET?#e.nftffi*ft 
=&«fflu ±eoS6*m i mmicLT, »s 4 o o 

mO7^;PA^mitUft 0 ±ET«5iUft7>f;l/A€:Jt 

3mm^f7Xf /p£4 0 0/im©±ET«£Lft7 

2ttSi#3j?Dxf-L/>'rU7^U-h7>r^A, ^5 4 
0 0 fim<0±fB^»BSl/ft7^;VA, 4o<trf. 3 8 
f*mO#y7^fte«;HR«BI^-h (PVF) /P« 
3 0 }im<D7}l^-iyL,m/JmZ 3 8 |im®3HU77ft 
lfx;I/3R»Jli^- V (PVF) fr6ftS«Wtt*, 
*»«lfi*FB*_tti:ft H-T, 7 * U ;l/^ffli©S^gU 

;v^S!itLfto 

[0 0 8 8] ttB»Jl 

7e;U77X^y 3>3^6ft5*BIWl!BR?§^JKE 
gLftJP£ 3 8 ^ 2 ttfiffitf U X^U^f* U7 $ U 
-F-7Y7VA, 0 0 pm^)x^Vy-Wg!lfx;l/ 

*J;tf, )PS5 0^m©2||H£##y 



[0 0 8 9] JtRPJ2 
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!Sp6as*»WB*?**5»Jfe:iBiBLfeJS* 3 8|im© 
0 0 fimoyjL^vy-m^^V^.M^zy- K 

[0 0 9 0] Jt«W!l3 

h (PVF) **Pi«»^a-;VH«iiffliaiS/-Ni: 
S'-IWexji^aKMfcs/- K r^rx^Uny 

0 0 ^m©Xfl/>-S»lf-;l/iti^- K 
^-;l/*H3fiLft:o 

[0 0 9 1] «MM 

3 ic § x* U> * x;WM£ft 3/ - H&> 6 £ 
iSfi 8 5 9 0 %<DM U&MWMfcT 1 0 0 



#tj 1 ~ 8 ^HSBUfc*»J»t*l»«l6«?«S5Ufe:B 
BLfd?2 3 8 pm^ttEff^yxf^^W^U 
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y ^ 1/ > f u y $ Is - v 7 J & l t <d m n \ c o ^ > 

(1) . £mm§m<Dm7£ 

ctifri, HflSff!ll-8«c43^r, *SMBlc^**PM 
»ti?n->KO«BfcflWbfc (A) , (B) , Sfe 
14, (C) Oj»WJS^1^U7>f ^M^^jSBti: 
ct § Sflififr 6 & § 3fc8E'JH fc , £b» l ~ 3 left ft % 

D:£3^iB* (%) *a*Lfto 

(2) . *»«jat^a-;l/Mi»» 

Cfttt, J I SSIfKC 8 9 1 7- 1 9 8 9tCg^T, 

TBabfc^HtBat^jx-^t:, JfcRffll 1 -3 left ft 
5x^uy-ffl«^~;[/#*&#*/- hfr 6fc&?£SSI 

(3) . fimm<Dmfmm<Dm7£ 

(HSKP 1 - 8 fcHLTtt, *«BBfc^*«HB«3^6 
ftS?BHMk tt«Hl-3fcHLTtt, x^ 

Soil 5mmK:^ng^:Atlfc 0 1 5mmM 

ng%An/c*»*Sfi*?^M?!ltlBiiL/ce^ 3 8 

H^&«*ftHMII. tt«Rll-3K:HUm x^ 
So ) tO^StcT, MBBSKS 0mm/#£LT9 0 

[0 0 9 2] 
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teHB 2001-320073 
40 







WJiaffi ( (N/cm) 






9 0 


3 6*5 


4 




9 1 


3 8. 0 


3 




9 0 


3 7.5 


4 




9 0 


3 7. 0 


3 




9 1 


3 9.0 


2 




9 2 


4 1.0 


3 




9 1 


4 3.0 


2 




9 1 


42. 0 


3 


JtKWl 


8 9 


1 6. 0 


1 8 


mm z 


9 0 


16, 5 


1 0 


mm 3 


9 2 


17, 0 


1 5 



[0 0 9 3] ±!BcD^ 1 lC7K^fflim&&t)WZfrft& 

ami i fcfrfrajtawjiitt, iaK3afi*5i^T*nT 

fc^r** fe © * o ft. 

L0 0 9 4] 

BSE©**] tt±OKBa7fW6fr4*i, *«Bfc 40 
b V -BHt t: n;l4W«#«^ 6 a « ftttf » left A. T 



JStf, gSflEtcati, fro, »«tt, flfi&fe B#flu B 

'So 



A 

1 

2 
3 
4 
5 



*5»»JJB 
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(5l)lnt.CL 7 

C 0 8 L 23/02 
23/08 
51/06 



saltan 



F 1 

C 0 8 L 23/08 
51/06 

H 0 1 L 31/04 



F£-A(#€) 4F071 AA14 AA15 AA31X AA36X 

AA77 AB22 AB24 AB27 AB32 
AC05 AC09 AC10 AC12 AF02 
AF14 AF30 AF53 BC01 BC02 

4J002 AE052 BB011 BB043 BB091 
BB143 BB222 BE022 BE032 
BN051 DD067 DD087 DE077 
DE087 DE147 DF037 DC047 
DH007 DH047 DK007 DK007 
EC046 EC056 EG017 EH056 
EN007 EN137 EU077 FD147 
FD206 FD207 GFOO GTOO 

5F051 JA04 



